Kurthia huakuii sp. nov., isolated from biogas slurry, and emended description of the genus Kurthia T were Gram-stain-positive, motile, non-sporeforming and short-rod-shaped. The optimal temperature and pH for growth were 30 6C and 7.0, respectively. The strain did not require NaCl for growth but tolerated up to 70 g NaCl l "1 . The major fatty acids of strain LAM0618 T were iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 14 : 0 , C 16 : 0 and C 18 : 0 .
, Kurthia gibsonii DSM 20636
T and Kurthia sibirica DSM 4747 T , with 96.9, 95.7, 95.6 and 94.9 % sequence similarity, respectively. Based on its phenotypic and genotypic properties, strain LAM0618 T is suggested to represent a novel species of the genus Kurthia, for which the name Kurthia huakuii sp. nov. is proposed. The type strain is LAM0618 T (5ACCC 06121
The genus Kurthia belongs to the family Planococcaceae of the phylum Firmicutes, and was created by Trevisan (1885) in honour of H. Kurth who published the description of the first species, Bacterium zopfii, which was isolated from the intestinal contents of chickens (Kurth, 1883) . The genus name Kurthia came into general use only after the publication of the seventh edition of Bergey's Manual of Determinative Bacteriology (Breed et al., 1957) . At the time of writing, the genus Kurthia comprised three recognized species (http://www.bacterio.net/ijk/kurthia.html) namely Kurthia zopfii, Kurthia gibsonii (Shaw & Keddie, 1983) and Kurthia sibirica (Belikova et al., 1986) . In year 2012, a novel strain, 'Kurthia massiliensis' DSM 24639 was isolated and described (Roux et al., 2012) . While studying the bacterial diversity of biogas slurry from the large-scale anaerobic digester in Hebei Province in China, a Kurthia-like strain, designated LAM0618 T , was isolated. Based on its phenotypic and genotypic properties, the new isolate was considered to represent a novel species of the genus Kurthia.
Strain LAM0618
T was isolated in 2012 from biogas slurry samples collected from the large-scale anaerobic digester of Modern Farming Corporation (41 u 529 N 115 u 489 E) located in Hebei Province in China. The strain grew well on nutrient agar (BD/Difco 212000, Sparks, MD, USA) plates at 30 u C. Morphological and physiological characteristics of cells from an exponentially growing culture were investigated by using a light microscope (Nikon 80i) and a transmission electron microscope (Hitachi 7500). The physiologically optimal growth conditions for strain LAM0618
T were tested in nutrient broth medium. All tests were conducted independently in duplicate. The strain was cultured at temperatures of 4, 10, 15, 20, 25, 30, 35, 40, 45, 50 and 55 u C; pH 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9 .5 and 10; and NaCl concentrations of 0, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 8, 10, 12 and 14 %. The medium was adjusted to the desired pH by using sterile solutions of HCl or NaOH and then MES (pH 5.5 to 6.0), PIPES (pH 6.5 to 7.0), Tricine (pH 7.5 to 8.5), CAPSO (pH 9.0 to 9.5) or CAPS (pH 10.0 to 11.5) were added to a final concentration of 30 mM. Growth under anaerobic conditions was tested in Hungate tubes filled with N 2 at 30 u C. Requirements for vitamins were tested by using different vitamins as growth factors. Standard physiological tests were conducted according to the methods described by Cowan & Steel (1965) and Lányi (1987) . Tests for utilization of various substrates as sole carbon and energy sources were performed at a concentration of 0.1 % (w/v) as described by Shirling & Gottlieb (1966) . Other biochemical tests were conducted by using GEN III MicroPlates (Biolog) and API ZYM (bioMérieux) according to manufacturers' instructions.
Chemotaxonomic analyses were performed on strain LAM0618
The cells were harvested in the late exponential phase of growth. Fatty acid methyl esters were obtained from freeze-dried cells of all five strains. The identification and quantification of the fatty acid methyl esters as well as the numerical analysis of the fatty acid profiles were conducted by using the Sherlock Microbial Identification System with the standard MIS Library Generation Software (Microbial ID) as described by Fang et al. (2012) . Isoprenoid quinones were extracted through the method described by Minnikin et al. (1984) , and were analysed via HPLC as described by Tindall (1990) . The polar lipids were extracted and separated on a silica gel plate (10610 cm, Merck 5554) and further analysed through the methods described by Minnikin et al. (1984) and Xu et al. (2011) . Sulfuric acid was used to reveal total lipids, ninhydrin for aminolipids, a-naphthol for glycolipids and Zinzadze reagent for phospholipids. The result was analysed as Fang et al. (2012) described and is presented in Fig. S1 (available in IJSEM Online). The DNA G+C content was determined through the thermal denaturation method (Marmur & Doty, 1962) by 0.5 µm using a Beckman DU 800 spectrophotometer (Beckman Coulter); Escherichia coli K-12 was used as a reference strain.
Genomic DNA was extracted and purified by using the method described by Marmur (1961) . The 16S rRNA gene of strain LAM0618 T was amplified by PCR by using the bacterial universal primers 27F (59-AGAGTTTGATCC-TGGCTCAG-39) and 1492R (59-GGTTACCTTGTTACG-ACTT-39). Purified PCR products of approximately 1.5 kb were cloned into pGEM-T vector and sequenced by Life Technologies (Shanghai, China). Sequence similarity analysis and multiple sequence alignments were conducted by the EzTaxon-e service (Kim et al., 2012) and CLUSTAL W1.8 (Thompson et al., 1994) , respectively. Phylogenetic trees were reconstructed via the neighbour-joining method (Saitou & Nei, 1987) and maximum-parsimony method (Fitch, 1971 ) with the MEGA4 program package (Tamura et al., 2007) . Evolutionary distances were calculated according to the algorithm of Kimura's two-parameter model (Kimura, 1980) for the neighbour-joining method.
Colonies of strain LAM0618
T were white and rhizoid with irregular edges on nutrient agar plates after aerobic incubation for 36 h at 30 u C. Individual cells were motile by peritrichous flagella and short-rod-shaped, 0.6 mm to 1.0 mm in width 61.8 mm to 4.0 mm in length (Fig. 1) . The temperature and pH ranges for growth were 10 to 45 u C (optimum: 30 u C) and pH 5.5 to 9.5 (optimum: pH 7.0), respectively. The strain did not require NaCl for growth but tolerated up to 70 g NaCl l
21
. Growth was observed under anaerobic conditions. Strain LAM0618
T was able to use a few substrates as sole carbon sources, such as Dfructose, D-mannose, L-alanine, L-glutamic acid, L-serine, L-arabinose, L-malic acid, glycerol, N-acetyl-D-glucosamine, N-acetyl-D-mannosamine, a-hydroxybutyric acid, propionic acid, acetic acid, bromosuccinic acid, inosine, Tween 40 and acetate. Vitamins were not essential for growth of strain LAM0618
T . Detailed physiological and biochemical characteristics are summarized in the species description. Differences between strain LAM0618
T and the reference strains were observed in the utilization of Dmaltose, D-fructose, L-arabinose, L-serine and propionic acid ( Table 1) .
The whole-cell fatty acid compositions of strain LAM0618 T and reference strains are shown in Table S1 . The major fatty acids of strain LAM0618
T were iso-C 15 : 0 (47.2 %), anteiso-C 15 : 0 (8.2 %), iso-C 14 : 0 (6.5 %), C 16 : 0 (6.3 %) and C 18 : 0 (5.7 %). Significant differences existed in the proportions and major fatty acids of these five strains. The major respiratory quinones were MK-6 and MK-7, and the reference strains contained only MK-7. The main polar lipids of strain LAM0618
T were phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and six unknown glycolipids (Fig. S1) . Although the main polar lipids of the five strains were similar, differences existed in their content and other minor compositions. The DNA G+C content of strain LAM0618
T was 41 mol% (T m ).
An almost complete 16S rRNA gene sequence (1439 nt) was obtained from strain LAM0618 T . 16S rRNA gene sequence comparison indicated that strain LAM0618
T was a member of the genus Kurthia, closely related to 'K.
T and K. sibirica DSM 4747 T , with 96.9, 95.7, 95.6 and 94.9 % sequence similarity, respectively (Fig. 2) . The topology of the phylogenetic tree built using the maximum-parsimony method supported the result that strain LAM0618
T formed a stable clade with these four species (Fig. S2) .
Based on phenotypic, phylogenetic and chemotaxonomic characterization, strain LAM0618
T is considered to represent a novel species of the genus Kurthia, for which the name Kurthia huakuii sp. nov. is proposed. 
Emended description of the genus Kurthia Trevisan 1885
The description of the genus is as given by Pukall & Stackebrandt (2009) with the following modifications. Cells are strictly aerobic or facultatively anaerobic. The predominant quinone is MK-7, but some species contain MK-6 as well. The DNA G+C content is 37-41 mol%.
Description of Kurthia huakuii sp. nov.
Kurhia huakuii (hua.ku9i.i. N.L. gen. n. huakuii of HuaKui, named in honour of the Chinese microbiologist HuaKui Chen for his contributions to soil microbiology in China).
Cells of strain LAM0618
T are Gram-stain-positive, motile, non-spore-forming and short-rod-shaped with a cell size of 0.6 mm to 1.0 mm61.8 mm to 4.0 mm. The temperature and pH ranges for growth are 10 u C to 45 u C (optimum: 30 u C) and pH 5.5 to 9.5 (optimum: pH 7.0), respectively. Does not require NaCl for growth but tolerates up to 70 g NaCl l
21
. Positive for utilization of D-maltose, D-fructose, Tween 40, citrate and lactate. The major fatty acids are iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 14 : 0 , C 16 : 0 and C 18 : 0 . The predominant menaquinones are MK-7 and MK-6. The main polar lipids are phosphatidylglycerol, diphosphatidylglycerol, phosphatidylethanolamine and six unknown glycolipids.
The type strain is LAM0618 T (5ACCC 06121 T 5JCM 19187 T ), which is isolated from biogas slurry samples collected from the large-scale anaerobic digester of Modern Farming Corporation in Hebei Province in China. The genomic DNA G+C content of the type strain is 41 mol% as determined via the T m method.
